Antitumor mechanism of intratumoral injection with IL-12-expressing adenoviral vector against IL-12-unresponsive tumor.
Interleukin-12 (IL-12) has potent antitumor activities through the activation of natural killer cells and cytotoxic T lymphocytes. Some tumors, however, are resistant to IL-12; for example, in murine Meth-A fibrosarcoma, an IL-12-unresponsive tumor model, tumors do not regress following IL-12 administration due to the fact that few T cells migrate to tumor sites. Transduction of IL-12 genes into preexisting Meth-A tumors using RGD fiber-mutant adenoviral vectors (AdRGD), however, enhances tumor infiltration by T cells, thereby inducing tumor regression due to enhanced tumor infiltration by T cells. Here, we demonstrated the mechanism underlying the anti-tumor effect induced by intratumoral injection of AdRGD encoding IL-12 (AdRGD-IL12). The anti-tumor activity of the IL-12 treatment was T cell-dependent, requiring mainly CD8(+) cytotoxic T lymphocytes in the effector phase, as confirmed by analysis using BALB/c nude mice and an in vivo depletion assay. Additionally, intratumoral injection of AdRGD-IL12 promoted cellular immunity, as determined by the frequency of interferon-gamma-positive cells in regional lymph nodes, and changed the tumor microenvironment to an immunologic activation state with enhanced expression of lymphocyte activation markers and cell adhesion molecules. The present data provide evidence that the antitumor effect of IL-12 gene transduction in a local tumor site is dependent on induced alterations of the tumor microenvironment and systemic immunity.